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Tautomerism of Nitro Compounds. Communication 1. §/062/60/000/003,/015/02
Study of the Mechanism of Tautomeric Conversiorg B023/B064

of Phenyl Nitromethane

of other teutomeric compounds. G. S. Salyamon and Ya. S. Bobovich (Ref.12)
are mentioned. V. I. Slovetskiy and V. A. Shlyapochniokov have taken the
spectra. There are 1 table and 12 references: 3 Soviet, 6 US, 1 German, .

1 Danish, and 1 Swedish. L///

ASSOCIATION: Institut organicheskoy khimii im. N.D. Zelinskogo Akademii
nauk SSSR (Institute of Organic Chemistry imeni N. D.
Zelinskiy of the Academy of Sciences USSR)

SUBMITTED: March 24, 1959; completed June 8, 1960
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AUTHORS: Mayrenovskiy, 3. G., Belikov, V. M., Korchemnaya, Ts. B.,
Kiimova, V. A., and Novikov, S. S.
TITLE: Tautomerism of Nitro—compoundsj\Information 2. Polarographic

Investigation of the Kinetics of Tautomeric Conversions of
Phenyl Nitro-methane \

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1960, No. 10, pp. 1787-1795

TEXT: In a previous investigation (Ref. 1), the polarographic activity

of the aci-form of phenyl nitro-methane was determined. The present

paper describes the technique applied and gives the experimental data
obtained. The polarographic behavior of the aci- and nitroforms of phenyl
nitro-methane was investigated, i.e., the kinetics of the transformation v*/
of the aci-form into the nitro-form at pH 1-4, the nitro-form into the

anion at pH 7-10, and the anion into the nitro-form at pH 4-6. Moreover,

the dissociation constants of the aci- and nitro-forms were
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Tautomerism of Nitro-compounds. Information 2. S/062/60/000/010/007/O18
Polarographic Investigation of the Kinetics of  B015/B064
Tautomeric Conversions of Phenyl Nitro-methane

polarographically and potentiometrically determined. The experiments were
conducted in an optical polarograph, and the current was measured with an
H-91TKM-91) microammeter. The potential of the dropping electrode was '
“Tached with an AM -1.(LM-1) voltmeter, and deternined with a N-4 (P-4)
potentiometer. The experiments were carried out at 2510.1°C using various
buffer solutions, and the pH was determined with glass electrodes and &(
AN-5 (LP-5) or AT-59 (LP-59) potentiometers. The potentials of the half-
~——waves at pH 1.15 are E1/2 = -0.52 v for the nitro-form and E1/2 = -0.66 v

for the aci-form. Investigations of the dissociation kinetics showed that
the ionization of phenyl nitro-methane in buffer solutions can be described
by an equation of the first order. The ionization rate was investigated
in the presence of various bases. The rate of transformation of the aci-
form into the nitro-form was found to follow the equation of a reaction
of the first order throughout the pH range investigated. Investigations
on the recombination kinetics of phenyl nitro-methane showed that at

- pH 4-5 the dissociation of the aci-form and the recombination of the
nitro-form take place simultaneously. The values for the dissociation
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Tautomerism of Nitro-compounds. Information 2. §/062/60/000/010/007/018
Polarographic Investigation of the Kinetics of BO15/BO64
Tautomeric Conversions of Phenyl Nitro-methane

constants of the aci- and nitro-forms under the action of bases and acids

were computed with the help of Bronsted's equation (Tables 1,2). The _
authors thank D. G. Knorre for advice. There are 11 figures, 2 tableg, >
and 5 references; 4 Soviet and 1 US.

ASSOCIATION: 1Institut organicheskoy khimii im. N, D. Zelinskogo Akademii
nauvk SSSR (Institute of Organic Chemistry imeni N. D.
Zelinskiy of the Academy of Sciences USSR)

SUBMITTED:  March 24, 1959 VX/
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AUTHORS s ranoveki S, Gy P0O0A/BOOT
%ergefieon, 15D

PITLE: The HReduction of the Geometric Isomers of Some Derivatives
of 1,2-D1bromoethy1ene\on the Dropping Mercury Electrode

PERIODICAL: %hurnal fizicheskoy khimii, 1960, Vol 34, Wr 1, pp 236 - 237
USSR)

ABSTRACT: The authors give & report on the polarographic jnvestigation
of cis- and trans-isomers of the following compounds:
1-(1'-oxycyolohexyl)-1,2-dibromoethy1ene, 3=oxy-1,2odibromo-3-
methylbutene-1. and 2,S-Gioxy-3,4-dibromo-2,S-dimethylhexene. 4/
Thg polarograns were recorded in 8 60% methanol solution at
25" snd & background of LiBT or (02B5)4N3r according to a

pethod desoridbed in reference 2. The polarograms of all investi-
gated substances showed a single reduction stage with a diffu-
sion limiting current. With a gimilar concentration of the
depolarizer the waves of the cis- and trans-isomers have the
game height. The helf-wave potentiels of the trans-isomers are

Casd 1/2 more positive than those of the cig-isomers. AD electrolytic
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The Reduction of the Geometric Isomers of Some s/076 60/034/01/044/044
Derivatives of 1,2-Dibromoethylene on the B004/B007
Dropping Mercury Electrode

micro-Coulomb measurement showed for the trans-isomer of the
hexene derivative that two electrons participate in the proc-
ess on the electrode. Herefrom the authors draw the conclu-
sion that the bromine atoms are split off and that the
corresponding acetylene derivatives are formed. There are V*/

3 Soviet references.

ASSOCIATION: Aksdemiys nauk SSSR Institut organicheskoy khimii im.
K. D. Zelinskogo (Academy of Sciences, USSR Institute of
Orgsnic Chemistry imeni N. D. Zelinskiy)

SUBMITTED: March 29, 1959
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AUTHCRES: Koutecky, J., Hanué, V., s/076/60/034/03/025/038
Mayrenovskiy, S. G.. (Moscow) B005/B016
TITLE: Polarographic Catalytic Hydrogen Weves Caused by Organic Catalyets.

I. Exect Solution of the Problemfor the Case of & Bimolecular

Regeneration of the Inactive Form of the Depolarizer From the

Producte of Electrode Reaction, and of a Monomoleculsr Conversion
‘ of the Depolarizer to Ites Active Form

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol 34, Nr 3, pp 651-660 (USSR)

TEXT: In connection with investigations on catalytic hydrogen separation from
buffer solutions on a dropping mercury electrode the authcrs eimed at explaining
the complicated depolarization process for those cases in which the rates of the twe
chemical reactions taking place on the electrodesere very high (this meens that
equilibrium between diffusion and the ochemical reactions is quickly established),
and in which the concentration of the proton donors practically does not change
with time. In this oase, the concentrations of the components of the buffer syestem
may be included into the two effective rate constants ¢ and Qo of & monomolecular
revereible reaction. The following schematic reaction equations are then obtained
for the depolarization process:

——nr
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Polarogrephic Catalytio Hydrogen Waves Caused s/o776o/034/03/025/05a
by Organic Catalysts. I. Exact Solution of the B005/B016

Problem for the Case of a Bimolecular Regeneration

of the Inactive Form of the Depolarizer From the

Products of Elecirode Resotion, and of & Mono-

molecular Conversion of the Depolarizer to Its Ac-

tive Form
B—S—>a; A+e S2RES¥T. Lo 50K 535 40,
Qo

B - base (electrochemically inert form of the depolarizer); A - depolarizer
(electrochemically active acid conjugated to B, which is in equilibrium with B

in the sclution); C - product of the electrode process; D - hydrogen. For the ocal-
culations an idesl mobility was aesumed for the electrochemical equilibrium, so that
the ratio A = [A]o/ [c]o depends only on the potential, but not on time. 4s a

further simplificstion the diffusion coefficients for the sudbstances A, B, and C .
were assumed to be equal., It results therefrom that the algebraic sum of the dif- —
fusion currente flowing through random cross section is equal to zero. It was
further assumed that the rates of all reactions mentioned above are very high al-
ready at a relatively small distance from the electrode, Qt.' > 1 qat1 > 1

knt1 >1. t1 - dropping period of the mercury electrode; «a -[A] + [B] + [c]. Under

thease conditions a steady stete forzs after a very short time t' of eleotrolysis
Card
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Polarographic Catalytic Bydrogen Waves Caused 8/076/60/054/03/025/038
by Organic Casalysts. I. Exact Solution of the B005/B016

Problem for the Case of a Binoleoular Regeneration

of the Inactive Form of the Depolarizer Fronp the

Products of .Electrode Beaction, ang of a Mono-

molecular Conversion of the Depolarizer 3o Ite Ac-

tive Fornm

(1'4 11), in whioh the concentrations of the substances A and B are equal to the

initial concentrations owing to the assumed rapiqd regeneration of the depolarizer
from the products of depolarization, It follows that the diffusion of the depolari-
zer from the solution to the electrode does not affect -the elecirode pProcess, and
that current density does not depend on time, accordingly. Thie means for a drop-

detail, There are 2 figures and 8 references, 1 of which 1s Soviet.

ASSOCIATION: Chekhoalovatakaya Akademiya nank Institut fizioheakoy khimii .

(Czechoslovakian Acadeny of Sciences, Institute of Physical Chexistry),
Akademiya nguk SSSR Institut organicheskoy khimii im. N. D. Zelin-
skogo (Acadenw of Sciences, USSR, Institute of Organic Chenistry

imeni K. Dp, Zelinskiy)
SIITDS February 10, 1959
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3/020 60/132/06/36/068
_ B004/B005
5.5 400
AUTHOR: Mayranovskiy, S. Go
TITLE: Polarograph.id‘ Catalytio Hydrogen Waves and the Adsorption(\ -

of the Catelystf\

PERIODICAL: Doklady Akedenmil psuk SSSR, 1960, Vol. 132, No. 6,
PPe 1352-1355

7EXT: In the introduction, the euthor discusses the influence of the ad-
sorption of gsubstences on the polarographlc currents. Dne to a change of
conoentration in the volume of the golution and on the electrode; the B
shape of the polarographic weve ig altered. This is shown by the example
of the catalytic hydrogen weve caused by auinine in 0.1 ¥ borax solution.
The experiments were carrisd out by means of the polarograph.of the TslA
Energochernmet (Central Leboratory of Automation of the State All-Union
mruet for the Design, Planning, Assembly and Adjustment of Power Installa-
tions end Conirol and Measuring Instruments of the Ministry of Ferrous
Motallurgy of the USSR) at 25 % 0.1°C and & dropping time of 0.23 sec.

Due to the different depolarizing effect of the cations of the catalyst
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Polarographic Catalytic Hydrogen Waves and  5/020 60/132/06/36/068
the Adsarption of the Catalyst B004/B005

in dissolved and edsorbed etate, the wave is split in two peake (Fig. 1).
This splitting may elso be ceused by the addition of tetraethyl ammonium
benzosulfonate (Fig. 2). This rarely observed phenomenon only ocours if
the waves of the "surface ourrent" and the "space ourrent” have comparable
heights, and if E1/2 of the latter lies within e narrow potential range

near the maximum of the wave of the "surface current". This is sohematical- ')i
ly described by Fig. 3. The maximum quantity T of the adsorbed catalyst )
is computed from the equation or the limiting current composed of surface

current and space ocurrent with 4,4.,10“10 g.mole/cmz, and the occupation of

the surface with about 0.2%. By means of the Langmuir isothermal line it is

found that, under experimental conditions, the adsorption equilibrium is

attained with about 7% only, and that with a longer adsorption time %,

T must also inorease. The extension of t was attained by ohanging the

height of the mercury column. Fig. 4 shows that an inareasing value of T

really leads to a change in the potential wave. The author thanks A, N.

Framkin, Academiocian, whose papers he mentions gseveral times, for assisting

in the investigation. There are 4 figures and 19 references: 11 Soviet,
1 British, 4 Czechoslovak, 1 German, and 2 American.
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Polarographio Catelytic Hydrogen Waves and  8/020 60/132/06/36/068
the Adeorption of the Catalyst B004/B005

ASSOCIATION: Institut elektrokhimii Akademii nauk SSSR (Institute of ‘)(
Elecotrochemistry of the Academy of Sciences, USSR) .
Inetitut organicheskoy khimii im. N. D. Zelinskogo Akedemii
nauk SSSR (Institute of Organic Chemistry imeni N. D. Zelinskiy
of the Academy of Sciences, USSR)

PRESENTED ; February 5, 1960, by A. K. Frumkin, Academician

SUBMITTED: January 20, 1960
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AUTHOR:

Mayranovski

TITLE: The Nature of the Decrease of the Current on Polarograpiio
Waves Which Are Limited by a Preceding Chemical Reaction

PERIODICAL: Doklady Akademii nauk SS3SR, 1960, Vol. 133, Ho. 1,
ppo162 - 165

TEXT: The author refers to preceding papers (Refs. 1, 2) and defines

the composition of the catalytic (kinetic) current of polarography

es the sum of two currents limited by the rate of the same previous
chemicmal reaction. In the one ceése, the reaction may occur in the space
of the solution ("space current"), and in the other on the surface

of the electrode ("surface current”). The fraction of the surface current
increases with growing adsorption of the electrochemically inactive

form of the depolarizer. On the basis of the Langmuir isothermel line

and the furctions developed by A. N. Frumkin (Refs. 4; T); the author
derives the equations (6), (7), and (8) for the catalytic hydrogen wave,
whose shape depends on the change in catalyst sdsorption cesused by the b////
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The Bature of the Decresse of the Current on 8/020/60/133 /01 /45 /070
Polarographic Waves Which Are Lipited by @ B004/B0O07
Preceding Chemical Reaction

caused by means of anabasine in an acetate-buffer solution (pH = 6.0)

at a different concentration of KCi (Pigs. 1, 2), by means of quinine

in & citrate-phosphate buffer soluticn sn = 3.0 and 4.0) (Fig. 3)

and by means of a cysteine complex of Co<+t in an ammonia-buffer solution
(Pig. 4). The measuring results are given. The author thanks 4. N. Frumkin,
Academician, for ssslisting in this investigation. There are 4 figures

and 12 references: 9 Soviet, 1 US, 1 French, and 1 Czechoslovakian,

ASSOCIATIONs Institut elektrokhinii Akedemii nauk SSSR (Institute of
Eleotrochemistry of the Academy of Sciences, USSR).
Institut organicheskoy khimii im. N, D. Zelinskogo Akadenmii
neuk SSSR (Institute of Organic Chemistry imeni N. D. Zelina-
kiy of the Acedemy of Sciences, USSR)

PRESERTED s March 9, 1960 by A. N, Frumkin, Academician /
SUBMITTED: March 9, 1960
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MAYRANOVSXIY, S.G.; POBOMARENKO, V.A.; BARASHKOVA, N.V.; SNEGOVA, A.D. -

Polarographic study of iodomethyltrialkylsilanes. Unusual

polarographic maximum on the iodomsthylphenyldimethylsilane.
Dok1.AN SSSR 134 no.2:387-390 § '60. (MIRA 13:9)

1. Institut organicheskoy khimii im. H.D.Zelinskogo Akademii
nauk SSSR. Predstavleno akademikom A.A.Balandinym.
(Silane)
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MAYRANOVSKTY, $.Ge; BARASHKOVA, NoV.; ALASHEV, F.D. (Moscow)

- Polarogramc bebavier of avabasine, Zmur. fiz. khix?. 35

noe2:435-443 F '61, MIRA 16:7)
1, Institut organicheskoy khimii imeni 2elinskogo AN SSkB
(Anabasine) (Polarography)
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MAYRANOVSKIY, S.G.; MAYRANOVSKATA, B.F.

ture of the polarographic wave branching of a protein in colbalt

' y '6l.
E:lt solutione. Iav.AN SSSR,0td . khinm,nauk m,5:922~924 (H.Y e5)

' 1inskogo AN SSSR 1
1, Institut organicheskoy khimii im. N.D.Ze i
Gosudarstvennyy onkologicheskiy institut im. Gertsena Ministerstva

okhraneniya RSFSR.
sdravo (Proteins)  (Polargraphy)
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' BELIKOV, V.M.; MAYRANOVSKIY,S+Gv; KORCHEMNAYA, TS.B.; NOVEKOW, 8.8,
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and
tomerism of nitro compounds. Report 33 Bffec;,nzio :o;mperattu::wm“
zi‘;ic strength of solutions on the x;::;a :é 2?91%8-1111 thaneJe Jaw
transitions. Iz'!.AN SSSR, Otd.khim. . ( 1 6)
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TEDGRADZE, G.A.; MAYRANOVSKIY G.; KLYUKINA, L.D.

Eloctrochemical behavior of pyridine. Izv, AN SSSﬁZMgg.;Lzﬁ;;
pauk no.7:1352-13%4 J1 '61. :

1. Institut elektrokhimii AN SSSR i Institut organicheskoy

khimii im. N.D. Zelinskogo AN SSSR.
(Pyridine) (Electrochemistry)
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MAYRANOVSKIY, S.G.; LISHCHETS, L.I1.

T

{f temperature on the rate
Polarographic study of the effect o
of pro%:nptransfer to dianion of maleic acid. Izv.AN SSSR.

14:10)
Otd.khim.nauk no.l0:;1749-1757 © 161, (HIRA

1. Institut organicheskoy khimii im. N.D.Zelinskogo AN SSSR.
(Maleic acid) (Polarography)
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/g.q'bOO 1209, 1273, 1320 5/062/61/000/012/001/C12
B101/B147
AUTHOR: _&izfifngfizl_fi_gc
TITLE: Effect of dimerization of intermediately forming free

radicals upon the polarographic waves of aromatic aldenydes
and ketones in acid medisa

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye khimicheskikl
nauk, no. 12, 1961, 2140 - 2145

TEXT: On the basis of Western papers the following equations are
presented for the reduction of aromatic aldehydes and ketones on a droroping

mercury electrode: RR'C=0 + et + H' Egéﬁ>RR'C°OH (1) (reversible addition ><
of an electron and proton, and formation of free radicalsj; R = aryl.
k
R' = H or alkyl (aryl))u 2RR'C"CH ——99 HR‘g-gRR' (I1) (dimerizatior to
H H

pinacols), kd - dimerization constant. At more negative electrode
potentials, the radicals are reduced to alcohols:
Card 1/5
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- + kel )
RR'C'OH + e  + H —""5 RR'CHOH (III). This reaction causes a second %a/-
on the polarogram. Processes I and I1 (first wave) are described by X/
E=¢ - (RT/nF)ln[iz/B/(ilim - i)] (V) cf. J. Koutecky, V Hanud, Coll

Czech. Chem. Comm., 20, 125 (1955). Lo is the characteristic potential
which is independent of the depolarizer concentration and corresponds tc
the point 12/3 = ilim - 1 of the wave; n 1s the number of electrons {nere
n=1); and 114y is the limiting current. In the preceding paper { Dokl
AN SSSR, 110, 593 (19%6)), the half-wave was given as E1/2 = B,

+ (RT/3nF) 1n (kdcot/d) (2), where E_ = redox potential of system 1,

€, = concentration of the initial compound in the bulk of the solution.

t = dropping period. Equations are now derived for the second wave whicrn
occurs if the potential is sufficient for reaction I11. The rate of IIi
depends on the potential of the electrode; current i' corresponds to the

portion of free radicals reduced to alcohol; iiim - i' corresponds to the
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portion of radicals dimerized to pinacols. According to R. Brditka-Wiesner
(First International Congress on Polarography, Prague, 19513 Chem. zvesti,
8, 702 (1954)) one obtains: J2 3/
1/2 3/2
' - J = = =
S SFDOB/F' sF(de) 4 (31),2where c = concentration of free
radicals on the electrode; p = (D/cskd) = thickness of the reaction

layer; s = electrode surface area; D = diffusion coefficient of radicals,
set equal to D of the initial aldehyde or ketone. According to A. K
Frumkin et al. (Kinetika elektrodnykh protsessov (Kinetics of electrodic
processes), Izd. MGU, M., 1952, p. 174) a delayed discharge is given by

it = 5F°3k21 exp(-4EF/RT) (4), where k:l = rate constant of electron >(
transfer at E = 0; & = transfer coefficient.
B' =g - (2RT/34F) 1n[(1')3/2/(iiim - i')] (5) is obtained from Egqs. (3)

and (4). The characteristic potential is given by
gl = -(2RT/34F) 1n (de/sF)1/2L1O_3/(kzl)3/2], if current is expressed in

card 3/5
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pa. E;/z =€) - (RT/3F) 1ln (1iim/2) =€l - (RT/3F) 1n(o,5xco) (7) 1s

valid for the half-wave potential. Here, x is the proportionality factor

according to the Ilkovich equation (n = 1), expressed in a=mM'1» These :%
theoretical deductions were experimentally verified. The characteristic

data of the dropping electrodes were as follows: m = 1.02 mg/sec; t=0.23sec.

As a background, 0.1 N CHBCOOK + 0.1 N CHBCOOH was used for benzaldehyde,

and 0.4 N CHBCOOK +~n0.4 N CH3COOH + 0.1 N XC1 +~1.5% ethanol for

acetophenone. Results: 1) A distinct separation of the two waves is
possible with a quickly dropping electrode and at low concentrations of
low-molecular aldehydes and ketones. Accumulation of poorly soluble,
inhibitory compounds on the electrode can thus be avoided.

z) log 12/}/(1lim - 1) and log 1'2/}/(1iim - 1') are linear functions of
E and E', respectivelyni)With increasing concentration E1 5 becomes more
positive and E}I/2 more negative. 4) For benzaldehyde,d E1/2/Alog coxz)mv;
AE{/Z/Alog cox,-44 mv. At the benzaldehyde concentrations studied, €t é

Card 4/5
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varied between -1.278 and -1.296 v; & = 0.48. 5)AE,/2/Alog cok20 ov
was found for acetophenone. Exact determination oftSEi/z/Alog c, failed
(v-44 mv), because the second wave is indistinct at low acetophenone
concentrations; gé = =1.510 v; « = 0.45. Experiment and calculation were

in good agreement. There are 3 figures and 13 references: 8 Soviet-bloc
and 5 non-Soviet-bloc. The three references to English-language
publications read as follows: R. M. Powers, R. 4. Day, Jr., J. Amer. Chem.
Soc., 80, 808 (1958); P. J. Elving, J. T. Leone, J. Amer. Chem. Soc., 80,
1021 (1958); M. Suzuki, P. J. Elving, J. Phys. Chem., 65, 391 (1961).

ASSOCIATION: Institut organicheskoy khimii im. §¥. D. Zelinskogo, Akademiya Y/
nauk SSSR (Institute of Organic Chemistry imeni N. D. V'
Zelinskiy, Academy of Sciences USSR)

SUBMITTED: June 8, 1961 (initially)
July 25, 1961 (after revision)
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Conjugation factors in... B144/B186
AN
' C0,CH, (jceoz,cﬁ3 @zo,‘,cu3
COQCH5 020113 02083
(v) (v) (v1)

were taken at 25°C using 0.05 M tetramethyl ammonium iodide solution con-
taining 9.5% by volume ethanol. The effect of pH and ionic strength was
investigated in borate buffer solutions (pH 7 - 10.5), 0.1 K NaOH, and
potassium chloride solutions. The ancde was an Hg electrode, the reference
electrode was a calomel half-cell. The ionization constants were determined
at ~20°C and initisl concentrations of ~0.001 M. For all compounds except
III the reduction wave was pH-independent. Eor I, I1I, Vv, VI the ion tramns-
ference number is 2, the diffusivity 6.5°10~ cmz/aec. The polarographioc
curves showed two steps; the difference between their 51/2 could be altered

neither by incressing the depolarizer concentration nor by raising the
temperature and ionic strength of the solution nor by varying the height of /
the Hg column. This indicates that the two reduction steps are irreversible :,
and occur due to hydrogenation of the double bond involving formation of a
relatively stable free radical intermediete. In IV, the two double bonds
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